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^1 ^^51 w^sl^^H ^^s. #^^>^ #^ ^^o] 

^, ^ i^B^l^Cswing level)^ ^^efl^S Jl^s)^ ^ll7l^ 

^^711- ^wl*>^ ^^1-^5. tlrnf. ^7] 
7m ^>7l ;5ii27l§^J:5i- Ai-y] oj^^sl- tiija^H >a-7l ellt 

# ^^tl-l^. ^>7l #^ H-Sl-olwl^ f]^X\^^^S. ^o]7] ^S. 

«j-^(open drain type) #^ Hel-olwls. 
£ 3 
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^^1 "y^^oH^ "^^^^ ^ ^o^'^ {Simultaneous Bi-Directional Input output 
circuit and method} 
^>^^> ^^^] 

4 ^V^t?: 

£ 1^ ^Bfl^ SBD SlSl- S^^m. 

£ 2^ H H ^Eflo] SBD q-Hfifl^ £^3^1^ 



£ 3^ ^ ^^Al<^loil rcl-s. :^Al «a:1,H>(SBD) ^a#^ S]^!- i4E|-ifl 

S. 9^ PVKProcess, Voltage, Temperature) ^3}-<^l n:l-€- :£ 3<^1 IEa]^ <y 
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[^^^^ 

^^(Simultaneous Bi-Directional , SBD) s]S ^ ^o] 

4. 

i:fl^^ (bandwidth) 32}- e^jol^Al (latency)^ ^l^it^ 
^^^2] i§^(bottleneck)ol ^cf. oH- 7l]>Jd^l-7l ^n^] ^a] ^j:«,v*j:(SBD) 

«ol-^<Hl 7lti>^ ^ S^S(ol^]- SBD 515.51- f-)7l- P|ls.E^^J-^lo^ olE-1 

S. 1^ #2fl5l SBD M-Hl-ifl^ £T^olj7 £ 2^ £ H £Al^ 

^2fl2l SBD M-El-Lfl^ £^<^14. ^7lo1lA-l 300^ 

^11^^121- M-H]-tfljl 100^ ^l]^o] ^V2.oll 

^^51^ tiVH^fl^l-^ll- M-El-ifln^ 200^ ^>7l ^11 cf^ *]:^oil 

M-Bl-^4. 

SBD ^^^j-^'^jAi^ tiVjE^fl^v^KlOO) ifl^^ #^Aij:(DouTl)^ He]- 
oltil(lll) ^ ^t3#^^(114)# f-^fl ^fl^(300)^ ^4^^111 olsf -^Ajofl 4^ ti> 
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£^1^>^1(200) #^^S(D0UT2)^ %^ ^^o]n](2U) ^ ^#^^(214) 

1- ^11^(300)5. 

<16> :£ 1^ %>S§>t3, SBD "U^^ SlS^lAi^ o^l^ufl ^^el-<y(300)<^l 

•a^slfe tiV£^l^>^l(100) vfl^ ^^7l(113)7> #^^^(D0UT1)^1 -i-^^H ¥ 
71^^^, 2. VREFH^ VREFL^ «>M-1- ^^^>J1 <a ^ ^^7l(112)7> o] ^ 

^€ ^4 *a#^^(ii4)i- ^d^^:^!- wijsf-o.s'^ >a-7i 

j^o^ ^^^4. VREFH^ 0.75VSWING<^1 ^^^f^ ^^^1^ VREFL^ 

0.25VSWING<^1 ^'^^l-fe ^^a-^m-. VSWING^ #^^^(D0UT1, D0UT2)^ ^}o] 
(high) 5ll^(VIH)2l- 5.-f (low) ellKVIH) A>o]o] i^(swing) ^^i: M-hI-^^^. 
<17> ^^1^ ^^^1-^ SBD ^^IJ-^S^ ^z^^ ^7}7]s. ^^^4. ^ tiVJE^l 
^J-^l(100)S^Bl #^^S(D0UT1)7> *H efl^(VIH) SE^ ^^(low) 5^1 

^(VIL)^lJl «1:£^1^>^1(100)^ ^^^Jl. ^ «]-£^l^>^l(200)^-?-Ei 

#^^S(D0UT2)7> ^l-o] ell^CviH) SE^ S-^- efl^(VIL)^ ^^S. 

<i8> iji^i DOUTlo] ^l-o] efl^(VIH)^d ^ D0UT271- t\o] z]Mm}{)o]^ ^11^(300) 

^ ^^n, ^- "U^n^aw^] *>oi efl^(viH)oi ^r:f. douti^i ^i-^i 

(VIH)^ «fl D0UT271- 5ll^(VIH)ol^ ^^#^^(114)^ ^i-Efl^ *H eM(VIH) 
^ ^-f efl»i(VIH)S] efl^(VM)ol ^cf. o]&|^V ^^<^1^ 'Jd^7l(113)7> 

VREFH, ^ 0.75VSWING^ ^^*>^ S3 ^ ^^7](112)^ 0.25VSWING ^^^J p}:?]^ 
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<19> DOUTl^^l 2^1^(VIL)^ «fl D0UT271- ^}o] efl^CVIH)'^!^ ^#^^(114)^] 

eM(VM)ol DOUTlo] S-^ efl^CVIL)'^ ^ D0UT271- S.^ i]M 
(VIL)<^1^ ^^#^^(114)2] ^l-Efl^ ^-f efl^(VIL)ol ^nf. it^-s^^A-l o]^]^J. 

^^71(113)7]- VREFL, ^ 0.25VSWING^ ^^^>^ ^ T^^7l(112)^ 
0.25VSWING ^^5:1 ^^^ilAl >^7l efl^^ ^c]-^ ^ oj^.^ 

<20> 1151 Cfl >^^^ ^2flo^ SBD 'a^^ #^ S-H^-oltJ] (111,211)71- <?] 

7}7]JL oxz^. >^7] S^^^^l- ^^*>7l ^t!: ^^71(112,212)51 h^o] 

2. 4^01 4^ ^l-ul-^ cj-^ol ojcf. 
[^V^o] ol^-a;^!. t}^ 7l#^ 32l.;^l] 
<2i> icj-El-A-l ^ ^T^ol ol^j7;^>^>^ 7l#2l 52l-;^lfe, ^^71^1 i^ols 

^ *^^l-Al7lJl :E.Bl-oltJlo^ 01^ TlsflAl^^l- :^2]-^:£l- 

^ ^ «V£^1^J-:^1^ ^Al <^^«j-*^(SBD) ;5il^^>^ dl $14. 

<22> ^ l^Vt^o] ol^JT^^f^ 4=. 7l#^ OZ)-^!^, ^>£^fl^J-^l5l -^Al Oj:«j-*j: 

(SBD) S1S.<^1 A>-g-£]n^ i^ojs p>^^ *j=^H^ ^ ^t^^ ^^711- 

<23> ^ tiVt^o] oj^jL^^].^ S 4^ 7]^^ 4^1 fe, n^^7lSl iiO]^ p]. 

Al^a ^ 9X^ tiVi^l^^l^l ^Al <y:«^*J=(SBD) ^l^^m 1^-il $14. 
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<24> 7]^^ ^^^^>7| ^^V a. ^vrgd] ca:«]-^HSBD) 

^ ^S^, 1^^^ #^^^1- ttl3sl^^>ci^ ^^S. 

#^*>^ #^ ^ ^^7] >i^efl^(swing level)^ ^^efl^ 

<25> >^7l ^^7lfe ^7] >I117]§^S51- >a-7l "y^^Jl* ti]57^>7^u}- SE^ 

^^7l ;^]27l$^:£5Jl- >S-7l Wlia^rH ^7] <a^Al^o:| ^^^4 

. ^7] :^ll7l^^J:^ ^7] ^J:^^^^^]^ ^^^]^^ ^^JSlTluf Si\^d\]A^ ^^A^^ 

^. 

<26> >^j-7l ^Vt^oj] 4=. <y:«j-*J=(SBD) ^>7l #^^±1- ^ 

7]^A1J: ^v^^7l^ ^Wl^Vc}. 

^, ^ -^-71 ^ ^71 ^^^<^] <^^^^ 
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<28> ^^ ce^olHl^ ^s. :e.311<^1 «J-^(open drain type) #^ HB}o1h]s 

^^11 ^^^m «J:£^1^>^1^ '^^^ ^^7loil oio^^i, ^117] 

^^sr>^ ;^l2WliiI^l- ^Wl^>JI, >^l-7l ;^ll7l§^^^ ^V7l ^^fl #^ 

5]^ Wn^S.^ ^^5l]^(swing level)2l ^^LHI^S JI^S]^ ^Jiolji, >^7] 

^i-^^^^V'^ ^ ojo^ ^>:a ^7] ^ ^7i ^^ 

<3i> Aj-7l H i:f€- 7]^^ 4^11- ^^^^1-71 ^t!: ^ ^^^<^1 4^ ^^1 

(SBD) 'i^^^ tfl^^ #^^511- wl3]^^fo^ ZL 1321-1- 

-i-sfl #^*>^ ^^1, >i^ell^(swing level)^ 
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<32> ^ ^^x^s]- ^ ^Vtgc^ Aj-o^ W ^ i^Vt^o] ^Ajofl oj^H ^^^Sl^ 

^^^1 <^l^ll^l-7l ^^flA^^ ^ y^Vt^o] Wj-t^tl- ^^l^^ll- <^1^1«>^ 

£^ ^ S^oll 71^11^ %l-^^>C:^o>n]- 

<33> o]^]., ^«.*V ^ ^^^^ ^^1^11- ^^^^-^^-H, 

^ ^^^^ ^^^^Vt^. £i3<^l ^1^1^ ^-at!: ^^tl: ^^fll: 

<34> £ 3^ ^ ^^^5] ^^Alc^lcill 4^ <a:«j-*j:(SBD) S.* M-E]-Lfl 

^ £^o]j7 £ 4^ £ 3<^1 £^1^ 7l^>yj:l-(VREFD, VREFM)^ ^^^flfe 

4. ^7loflAl ^S^J: 600 ^ 700^ M-B]-iflj7 400^ ^7] 4^ 

^ ^^o|l <g4£)fe Sl^l- i4EfiflD^ 500^ ^oM 

<35> :£ 3^ ^ "0:^5] o^^Alojjo]] rrfs. SBD 2] 5.(400, 500)^, 

^^ ^e^-ojtJ] (411,511), ^^71(412,512), ^ 7]§^^ ^^^571(413,513)1- 

^wl^>4. SBD 'y^^ 51^(400,500)^ ^ ^^^<:>ll nl-^ SBD «c]-^<^l 4^1- 

<36> .ce]-olyl(4ii_5ii)^ ^:£^^H1-^1 ifl-^^ #^^^(D0UT1,D0UT2)1- ^ 

5il^^H '^#^^(414,514)^ ^*fl ^11^(600)3. t'^ ^ 
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Hl-^lwl (411,511)^ T^aflAlBi^,^ ^o]7] «J-^(open drain 

type) #^ H5]-olw]s ^^^€4. 
<37> 71(412, 512)^ ^ll7l§Ai:^(vREFM) ^ >^l27l§>y3:(VREFD)l- 7]^ 

^}^, ^#^^(414,514)^ '^^^^^ °J^^^(DIN1,DIN2)1- ^^^H 
^ efl^^ ^^-11*1-711^ ^^71(412,512)^ ^ll7l§^^ 

(VREFM)fil- 'a^^S(DINl,DIN2)* wli2^>7lM- ^l27l§^ J:(VREFD)5q- 
:£(DIN1,DIN2)# ulS^H *a^-<d^(DINl,DIN2)5l 5ll^# ^^tl;!^. 
<38> ;^ll7l^>aJ:(VREFM)fe #^^S(D0UT1,D0UT2)51 >i-^eM(swing level)^ 

^:^^Ms. JL^^ >o:£oiD^ wvs^l^^l ^-^^Hl-^-l ^11^(700)^ -f-^il *y 

^SlTlM- tiVs^l;^-^] ^fl^^HlA-l ^VAj^ oj^r^ 427l^>0s(VREFD)^ 7l 

^^S7l(413.513)<^l S^-gfl ^^^5^4. 7l^A]j:^Aj 71(413 ^513)^ 
#^^^(D0UT1,D0UT2)<^1 n^-el-A-^ J:(D0UTl,D0UT2)5l ^l-oleil^f s.^^] 

^5. ^S}-^>fe ^127]^^^(VREFD)1- ^^S*V4. 

<39> £ 5^ £ 3^] £^1^ ^^71(412,512)^ ^Ml s]s:£oli4. 

<40> £ 51- %Vs§i.T^_ cy^ ^Ai 71(412,512)^ ^1171$>:1J:(VREFM)^ "^t^^^Jl 
(DIN)l- wliH^H ^tl^^^(DIN)^ ell^^ ^^^>^ ^Uw]iil^(51) , ;^1271$^^ 
(VREFD)^ ^g^^^(DIN)«- tils^l-o^ ^^^(DIN)^! efl^^ ^^^>^ ^12^1^11 
-^(53), ^ ;^llHliE^(51)Sl- >ll2Wlia^(53)<Hl ^^^1^ ^^>^(55)1- ^^1 
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<4i> :^llti]JE^(51)fe, >^ll7l$^^(VREFM)2]- <y^^S(DIN)l- # 

^ '^l^ #^^(OUT) ^ ^o^ti #^^(0UTB)^5. # 

^^ffe ^1-^^^ slSS ^^^^4. ^l2WlJil^(53)fe, ^l27l$^J:(VREFD)5f «ij ^ 
^^(DIN)l- ^>^#^^H ^ ^1^ ^o^^ #^^(OUT) ^ ^J- 

#^^(0UTB)^s. #^*>^ sl^S- ^«>-^(55)fe 

^ #^^(OUT) ^ #^^(01]TB)<>11 

<42> ^^^l-^S, ^^71(412, 512)fe ^7fl5] 7l§Ai:^(vREFM,VREFD)l- 

>^^*)- H>s1- ^o] >lll7l$^s(VREFM)^ #^^S(D0UT)21 
(swing leveDSI f^^ell^S Jl^s] jL ;«fl27l^^:^(VREFD)fe #^^±(DOUT)oll 
nq-s^A-l #^>50J:(DOUT1,DOUT2)^ ^Hsfl't S.-f^l'iS ^51-^4. 

<43> o^^ 71(412)5] -^^^ #3^^^, ^ 3^- ^^^]^^ 

(D0UT2)7l- S-felj^oljL #^A]^(D0UT1)7} ^l-oje^]^.^ nflofl^ ^11^(600), 
^^(414), ^. '^^^^(DIN)^ ^>E}1^ ^l-ojefliia!]- S-f5ll*i^ ^^>eM, 
^ ^ll7l§^J:(VREFM)sl ^^>^i=f. #^^S(D0UT1)7|- ^j-ojeM^l 

^S. ;^l27]§Al^(VREFD)fe *H 5)1^*^1 €4. ^1X^1^^(51)^ ^c^^ 

1-^ e^jifc] ^o].;^lH.S ^-^1^, ^l2Wliil-^(53)5l ^3}-o1] o:]*fl 

(OUT)ol S-fs^l^o] ^z^, 
<44> cf^cfl #^^:^(IX)UT2)7]- ^>ol?iligo]ji #^A];^(ix)UTi)7> ^Hefl^^ ^ 
^1^ ^11^(600). '^#^^(414), ^ «a^>OJ:(DIN)S] ^Hell^^l ^4-. 

olnfl #^<ils(D0UTl)7} ^>olElli§o]£.S. ;?fl27l§Al^(VREFD)fe *M5ll'i<5l €4. 
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^1iwl5l^(5l)^ ^^^1 ^^11 #^^(OUT)ol ^H211^<^1 €14. 
<45> #^^Jl(D0UT2)7> ^loleflifolji #^Ai^(D0UTl)7l- S-fefl^^ nfl # 

^^J:(D0UT2)7|- S.-fefl^oljL #^^^(D0UT1)7> 5.^eM<^ nfloilS ^sf -^-a} 
-^3]-oil #^^(OUT)^ ^^7} 
<46> cl^a-oflA-^ ^ - o^^o] ^ ^Vt^o]] nj-s. o^^ ^^71(412, 512)oilA^^ 

^(D0UT1,D0UT2)S] Q.SHfl ^<a-<^l^^ #^^(0UT)5l >^VEfl7> ^^j^ 

<47> H 6^ £ 3011 7l^^^ ^'^571(413,513)^ ^4 slSHojuf. 

<48> s. 6# ^2:^>^. 7l$^:£ ^>«7l(413,513)fe #^>ilJ:(IX)UT)<^l # 

^^S(D0UT)21 ^>ols^l^ ^^511 ^S. ^2|-*m ^i27l^^J:(VREFD)» ^^^3 

B^H, B^^l^Ei(61) ^ ^S.^ H€^l^Bl(63)l- 

<49> ^S.^ E^^]^E-1(61)^ i^^iofl #^^S(D0UT)51 ^HBlli^ol o]7l.£]j7 

TflolB'Hl #^^S(IX)UT)7> <el7>s]ji Hefl<?]o.^^Bl ;^l27l$>yj:(VREFD)7l- #^ 

7llolB<^l #^^^(D0UT)7> 9l7}s\jL 4i-^^<^l #^^:£(DOUT)s] S-^-ell 

<50> ^^oil nl-e} ^l27l§^^(VREFD)^^ol(transition)l- w}^7]] ^}7] 

(boosting) s\^7} ^7>€ ^ $14. 
<5i> £ 7^ £ 3<H1 S-el-olBl (411,511)^ ^4 ^5.iEol4. 
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<52> H 7^ ^^ H5}ol 13^(411,511)^ ^s. c^jo] (open drain 

type) #^ :Be}-o]tt]o]i3], ^^^^^7^(71), ^11^2-^ ^^^]±iTE,](73) , ^ ^]2<^SL 
i B€^1^Ei(75)l- 

<53> ^m^T^H?!)^ ^^^'a-CVDD)^!!- ^^^#^^(414) A>oloil ^]1<^S. 

H€^l:iEi(73)^ S.efl<?l<>ll (414)01 <a^£)Jl 7]1o1:eo11 TflolB ^^y- • 

(VGATE)cl ^7}^4. ^I2'a2.^ B€^1^B1(75)^ B.^]9l'^] ^]ms.di H^^]^ 
Bl (73)51 dt-$.i7l- o^^sli 7llolH<>ll #^^^(D0UT)7> ^7>£lJl ^o^^ofl ^;^1 
^^g-(VSS)o1 917}^^. 

<54> £ 8^ H 3<H1 lEAl^ ^ ^T^ofl rr|.= <a:wj-*J:(SBD) sjS-l- a] 

<55> :£ 8<^1>^-1 POUTI^ £ 3<H1 tiVS^l ^^1(400) #^^S(D0UT1)1- 

^^mL D0UT2fe ^1-^1 (500) ^fl^ #^^^(D0UT2)1- ^E^-^cf. CHANNELS 
^11^(600) ^J-^ ^Jll- M-E}vflc^ ol^ ti]::E^l:3-^l(400)<^lA-1 

^l^>^l(500)'^lAi ^M(600)cHlAi ^o^^ji SXv^, ^]] 

^(600) ^J-^ ^:£(CHANNEL)^ ^ (400,500) ^^7l 
(412,512)5] <?^^^^(DIN1,DIN2)7> ^rf. 

<56> VREFD^ 7l§^J: ^^^J7l(413,513)<^l>^i ^l27l§^:&(VREFD)S.Ai 

<57> . DiNl-OUTfe ^^71(412)5] q-El-ifljl DIN2-0UT^ ^-il 

7l(512)S] M-El-ia^. <^7Ma^ og^ ^^7l(412)ofl 2\n D0UT251- 7^ 
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^^^at!- ^^(DIN1-0UT)7} ^ ^4. Sti- ^^7l(512)o11 2] 

*11 D0UT14 71^ ^'^tl- ^^(DIN2-0UT)7l- $14. 

<58> H 9, £ 10 ^ S 1^ ^ ^^^<^1 ^tl^ 71(412,512)^ 

^ ^^(linearity) ^^^^ ^7>*V ^i^l-olnf. £ 9^ PVKProcess, Voltage, 
Temperature) ^S}-<^1 4^ =1^^71(412,512)^ ^1 <=^Al:?]:(t DELAY )5l ^sj-l- 
M-^^fl^ £^<=>li, £ 10^ 'a^^J:(DIN)sl :i^5^1^(Diff)5l 4= <y 

^ ^^71(412,512)^ ;<l^Al:^(tDELAY)5l ^^1- 14^1^^ :£^<^14. 

<59> 5. 9^ ^US?1 (process^ Typical ^nfl, voltage^ 1.8^B, 

temperature^ 55°C)<^1>H SJ^ ^^71(412,512)21 >^1 oiAl;^( t DELAY )^ 
680ps(pico second)<5lJl ^l22:?i(processfe slow ^^fl, voltage^ 1.621-H, 
temperature^ 110°C)«^M-1 ^l"?!^l^(tDELAY)^ ^1= 735ps<5lal ;^132::?1 (process^ 
fast ^i-Ell, voltage^ 1.981-B, temperature^ ©"O'^l^H ^l^^l^(tDELAY)^ 
625psclul-. 

<60> £ %3zt}^, ^^^^(DIN)2l ^^ell^(Diff)ol 400mv*a ^«Hl^ ^1"?! 

^R>(tDELAY)^ ^1= 680psolJi ^^^(DIN)2l ell^(Diff )ol 50mv^^ nflojl^ 

^l^^l^>(tDELAY)^ 775psol4. 
<6i> IS. 1] 
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Signal margin | 
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<62> S 1^ ^ ^^^'^l 4^ '^l^ 71(412,512)^ ^^^4 £ lofl HA]^ #Efl 

7l#<Hl 4^ ^^71(112,212)3] ^^^^ wliii^V ^3l-ol4. 

<63> s ic;\]X] TT-SSfe ^>7l ^l22:?i<^lA-lsl ;^l^Al:^>(tDELAY)3il- ^>7l ;^llS?l<Hl 
^l^Al^>(tDELAY) It^ ^l-'^'ll- M-Hl-iflji SS-FF^ 4^7] ;^l22::?i<^lA-^^ ;^1^ 
^R>(tDELAY)4 -^7] m2i^'^]^^2\ ^l<a^l^>(tDELAY) ^j-cll- i4B|-^flT:f. 
FF-TT^ ^7] ^]12i:^ci\]X]$] ^I^a] ;?>(tDELAY)4 >a-7l ^HlSS^i-HlA-^o] ^1<^a1;^> 
(tDELAY) xHl- a 1<H1A-1 AVfe 'a^^^(DIN)^ ^i^efl't 

(Diff)ol 400mv^ ^l«^Al:?>(tDELAY)4 *a^^S(DIN)^ 5l]^(Di f f )ol 
50mv^ nflsl >^l«?!Al;?>(tDELAY) :?>2l 7:}o]s. q-t]-^!:!-. 

<64> S H^i 1- ^ Si^o] #efl7l#ojl IC)-^ ^^7]cl]A^^ PVT ^Sl-oll 4 

€• ^lS^Al^(tDELAY)^ ^^7} ^cfl 250ps'y ^^^] ^ «^ tcj-^- *a ^ ^-^7] 

oll^i^ PVT ^l^Al^>(tDELAY)5l ^^71- ^cfl 110ps«^14. ^ ^ 
'=>11 ^^7l7l- ^Hfl^l ^^7loll W]^ PVT 
(tDELAY)^ ^5|-7l- ^^-^ ^ oj^€^. 

<65> ^Hflyl^dl 4^ >;^Al7lo]lA-]^ AV7> 190ps<?l ^^^^1 ^ ^ 

'iJ^ ^^7H1A^^ AV71- 95ps^lT4. ^ ^ ^^^'^j T^^7l7l- ^Ell 

Si °g^^Al7loll tij^fl <a^Al^(DiN)o^ >::^eM(Diff)^ ^S^c>\] 4^ 
^l^^j^KtDELAY)^ ^5l-7> ^ ^ 

<66> 4s]-A^ ^ ^Vx^ofl 4^ 4^7]7f ^SflS] <a ^ ^^7)011 W]^ <a ^ 

Ola p>^5i)- >a^( linearity) ^^^c"! 50% ^5. *j=^^4. 
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^J-^^ ^ ^^-^l SBD Sis. ^^ E.^o] 

w] (411,511)^ Hefl<y tij-^Copen drain type) ^^ ^^^MS. ^^^£1:°^ 

^s. stl ^11 ^^J-^ ^l-^^l *^^o^^4. 

'^'l^^ S.^^ ^M]^^<^]^^ 5]^ ^^Hl7l- 7flAl£)^Cf. C^7]A-1 "i-'Hl- 

o>qi:f. ^ 7l^ ^o>2l ^^$] ^1^^ 7]-:5l /cj-e]-^ 4 

^cftb ^ 5^tb H}- ^Alo^l7> 7l-^*>4fe ^-i: ol^ll^ ^ol4. n:)-5|-A-1, ^ 

't^^ ^^^^ 7]^^ ^^j^^i^^o] 7]^^ AV^a--^! 

[^^^ Jl41 



1020030025085 #^ '^i?^}: 2003/9/2 

1] 

tiV^^fl^J-^ls] f-A] 'a^wJ-^CSimultaneous Bi-Directional , SBD) 

^7] tiVS^l^V^l ifl^^ #^-<50^1- BllBl%*>c:«i -f^fl ^-^^ 

^o^7] :ii^sM(swing level f^^efl^S. Jl^S]^ ^ll7l§^ 

[^^^1- 2] 
[^^*^ 31 

^oM ^127] ^Al^^ ^^^5^>fe 7l^A]^ ^^^J7ll- ^tijsV^ O. 



1020030025085 #^ *a^>: 2003/9/2 

[^^*^ 4] 

41-71 ^ 4>7l ^1-:^ #^^<>)l o^^S]^ ^^>^1: ^ti]^}^ ^^1 

t}^ -^A] Oj:«j.^j: og^^ 

[^^■t 51 

'S-71 #^ ^sl-o]al^ ^eH-y «J-^(open drain type) 

[^^^^1- 6] 

Sl^^^i, ^1-71 #^ :^s]-oi«^^, 

-^5fl^<^l 4^71 ;^ll<aS:ii B^^l^E^^l i^:i7> <?!^£lJl 7llolH*^1 ^7] 
^^^S.7} ^7}£)JI ^^l^^c] ol7|-£l^ ^12^2.^ H^^l:iEll- ^ 



1020030025085 m^ ""d^V- 2003/9/2 
l^^^} 71 

4^7] :^efl<yoi <g^slji TljoiB^l ^0^7] #^ 

81 

aVS-^l^^ls] <^j=«j-^(Simultaneous Bi-Directional , SBD) ^^^^ s]S 

^71 tiV£^l^J-^l ifl^fi] ttlsil^^H M 

. ^7l ^7l ^H^l^ £^ ^.-^e^l^s. 

7l^>0J:l- ^^5*>^ 7l§Ais f-^S7l; ^ 

7l i^eM(swing level)^ ^^^M^ ^fe 4^ 7l§^J: 



1020030025085 ^^ '^^7]-: 2003/9/2 

[^^^J- 91 

101 

i ^7l ^ ^7] %^^o_^ #^^>^ ^12:^1-^^4^; 

^71 ^ >a^7l %%^<^] -a^S)^ ^^>^» ^ti]§>^ 

^s. -^^1 °(f«J-^J= Sis.. 

I^^-t 111 

^I8*j-i SX^^^, ^7l HHl-oltt]^ seflo] «j-^(open drain type) 
121 



1020030025085 %:^ '^^7.}: 2003/9/2 

JE.eflo]oll ;^]l<a2.-i ^^^]^^]^ ±^:f^7} ^^^JL 7]]o]^o\] ^^7] 

13] 

^1 8%H1 $1 ^ , ^o^7l 7] §A] J: ^V^^ 7] ^ ^ 

917}S\JL B.^]o]^S.^B\ ^1-71 7l^AlJ:7]. ^^t)^ 5l]2.>i H^^l^B] ; ^ 
^7] ^S.^ H€^l^Bl2^ H5|1<?1<^1 'a^SlJl 7llo]B<^l ^7] 
AlJl?!- ^71-S)J1 ^7] #^A1J1^ ^-fe^jiiol <?17>5]^ H^^l 

[^^% 14] 

^1 171^^1 >^7l SJ^^sl- tiija^H ^7l *a^Aij:o] ^j^^ ^cj-^r]- 

^ ^lltilH^; ^ 

^I2wli[i:^l- ^wl^>jL, 

^J-7l ^1l7l^Al^^ oj^^^-i- :f:5l] ^^^m 

(swing level )^ ^^sfl^S. Jl^jSlfe ^jj^olji^ ^^y] ^]27]^^SL^ ^^7] %^ 



1020030025085 ^^ 'U^l- 2003/9/2 

[^^*^ 15] 

I^^^^i- 16] 

^7l ;^1271§A1:£S]- >^7] og^^-^^ ^].:^^^^].a^ ^ o]d] 

^^-71 ^ ^71 #^*>^ ^12^1-^^^^1- ^ 

17] 

«]:JE^l^J-^lofl -^A] <y:«j-^(Simultaneous Bi-Directional , SBD) 

^J-7] i^EfltCswing level )^ ^^^M^ ^ll7lf^>0 

^7^1 ; 

^l^-^l^i ^1-71 -f^l] ^g^^:^!- ^^^m ^711; ^ • 



1020030025085 #^ <^^>: 2003/9/2 

18] 



1020030025085 



^^ ''4^}: 2003/9/2 




1020030025085 
[£ 2] 



%^ 'U^}: 2003/9/2 



1020030025085 



^^ 2003/9/2 




1020030025085 



#^ ^^4: 2003/9/2 



[S. 41 



DOUTSI 
HIGH LEVEL 



DOUT°l 
LOW LEVEL 



5] 



51 I 53 

vss 



6] 



^413, 513 



DOUTSJ 
HIGH LEVEL 



DOUT°l 
LOW LEVEL 



1020030025085 



#^ «^^^>: 2003/9/2 



7] 




1020030025085 



%^ 'U^}: 2003/9/2 



[H 8] 




1020030025085 



^^ 2003/9/2 



9] 




£25ps 

55-C SS, 1.62V, 110-C FF. 1.98v, (TC 



[-£ 10] 

tDEU\Y 



95ps- 



- VDIFF 



400 350 300 250 200 150 100 50 [mV] 



